resistance appear every few years. It has been postulated that the known greenbug biotypes are preadapted opportunists that take advantage of genetically uniform hosts and are clonally prolific on transient sorghum or wheat crops (Porter et al., 1997) . This hypothesis suggests that early biotypes, like biotype E, were not replaced by later biotypes; rather, they remain widespread and will damage sorghum production if sorghum hybrids do not have the relevant resistance genes (Wu et al., 2007) . We therefore undertook the development of lines with feeding tolerance to greenbug biotypes E, I, and K. 
METHODS

Population Development
New biotypes of the greenbug that overcome sorghum lines with resistance are found every few years. We used a random-mating recurrent selection method to break undesirable linkages and incorporate desirable genes for feeding tolerance into improved genetic backgrounds. Recurrent selection procedures for plant population improvement are generally restricted to crosspollinated species. To implement a recurrent selection program in sorghum requires techniques that increase natural outcrossing. In this study, the genetic male-sterile (GMS) population KP7B (plant, purple; seed, white; glume, black) was used because GMS lines produce seed on sterile winter nursery in 1990-1991, and each line was crossed to at least three GMS plants from the KP7B random-mating population and to elite lines (KS 97, PI 550610, PI 266965, PI 550607, and Cargill 607E). The F 1 plants were grown in the 1991-1992 winter nursery and individual plants were selected. Seed from the selected plants were bulked while seed from the crosses to the elite lines was maintained separately. During the summer 1992 season, photoperiodinsensitive, 3-dwarf plants from both groups were crossed to genetic male-sterile segregates from each family. Random mating was continued for two more generations with selection for plant height and photoperiod insensitivity. In the early 1990s, biotype I greenbug (Harvey et al., 1991) emerged, replacing biotype E greenbug. After the third cycle of random mating, 200 individual S 1 plants were selected, and the progeny were evaluated for damage by biotype I greenbug feeding.
Recurrent Selection
Progeny from each S 1 plant were grown under controlled conditions in a greenhouse. Plants were watered and fertilized as needed to maintain growth and development. When the flag leaf emerged, five plants from each S 1 were tested in each of three replications. A laboratory colony of biotype I greenbugs was obtained from Dr. John Reese, Department of Entomology, Kansas State University, Manhattan. To assess greenbug feeding tolerance, about 80 greenbugs were placed into a 1.6-cm diameter, double-stick, foam, leaf cage on the youngest fully expanded leaf and allowed to feed for 7 d (Deol et al., 1997) . Cages were monitored daily and greenbugs were added if necessary to maintain coverage of the entire area. After 7 d, greenbugs were removed, and the chlorophyll content of the infested and nearby noninfested leaf tissue was measured using a SPAD (Minolta Camera Co., Ltd., Japan) chlorophyll meter. Five measurements were made within each site, and the average value was recorded and used to calculate a tolerance index (Girma et al., 1998) . For each cycle of selection, 200 S 1 families were tested in experiments using a randomized complete block design with 10 sets of 20 families plus a commercial check, DK40. Data were standardized (SAS Institute, 1987) , and the top 20% of families with tolerance to greenbug feeding were selected for recombination. The selected S 1 families were planted in two-row plots in the field at Hays or in the winter nursery. At flowering, GMS plants were identified, open florets were removed, and the panicles were bagged. After the panicle had flowered, the pollen was randomly bulked from at least four other families and used family. Seeds from these crosses were bulked, and a second cycle of recombination was done by growing the population in a field in isolation where GMS were identified and allowed to pollinate at random. An equal amount of seeds from each male-sterile plant was bulked to form the next cycle for selection. The recombined population was grown and individual fertile plants were randomly chosen for testing. After two cycles of selection using biotype I greenbugs, a new biotype of greenbug (biotype K) was identified (Harvey et al., 1997) . Greenbug biotype K was used in two subsequent cycles of selection.
Line Development
After four cycles of selection for greenbug feeding tolerance, the top 40 families were grown and a single fertile plant from each family was self-pollinated. Progeny from these plants were evaluated for tolerance and those that were significantly less damaged (lower tolerance index) than the check hybrid were self-pollinated. After four generations of inbreeding and testing, the 12 best lines were chosen for release. All 12 lines restore fertility (R-lines) in the A1 cytoplasm system. Fertility restoration in other cytoplasmic systems is not known. Agronomic data were collected and averaged over the two environments. The data were analyzed using SAS software and least square means were calculated using PROC MIXED (SAS Institute, 1987 
CHARACTERISTICS
AVAILABILITY
Seed of each of the lines may be obtained from the corresponding author for a period of 5 yr. Seed has been deposited in the National Plant Germplasm System, where it will be available for distributer 5 yr after the date of publication. It is requested that appropriate recognition be given when these lines contribute to a publication or to the development of new breeding lines or germplasm.
